CLAIMS: 

\ Ameiiio4 
administering 


^ recbptor ; 
2. The 
formula (I):^ 


wherein 


# 
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for activating natural kiUer (NK) cells in an individual comprising 
said individual with an effective amount of one or more adenosine 
agonists (A3RAg). 

etllod of Claim 1, wherein said A3RAg is a compound of the general 



a) 


• Ri Represents an all^, hydroxyalkyl, caiboxyalkyl or cyanoalkyl or a 


group of the following general fomrnla (II): 


- X, 

- R' 

consis 
BOC 


(H) 


X3^ 


in which: 

Y represents an oxygen, sulfiir of ca?bon atom; 

represents H, alkyl, ■R.*R'^C(=0)- di^OR"-, wherein 
and R'' may be the same or dififerent and are selected from the group 
of hydrogen, alkyl, aminti^. haloalkyl, aminoalkyl, 
-iiminoalkyl, and cycloalkyl or are joi^d together to form a 
hetero :5yclic ring containing two to five carbon atomS; and 
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- Rs 
benzy 


is selected ftom the group consisting of alkyl, amino, haloalkyl, 
aminijflcyl, BOC-aminoalkyl, and cycloalkyl; 

- X2\h, hydroxyl, alkylamino, alkylamido or hydioxyalkyl; 

- X3 jmk X4 represent independently hydrogen, hydroxyl, amino, amido, 
azido, lialo)yalkyl, alkoxy, carboxy, nitrilo, nitro, trifluoro, aryl, alkaryl, thio, 
thioestei. thidtether, -OCOPh, -OC(=S)OPh or both X3 and X4 are oxygens 
connec £d to >^=S to form a 5-membered ring, or X2 and X3 form the ring 
offorrr.ula(III): 


m 


wl ere R' and R" repres^t independently an alkyl group; 
- R2 is selected from the gwoip consisting of hydrogen, halo, alkylether, 
amino, hydrazido, alkylamino,\^oxy, thioalkoxy, pyridylthio, alkenyl; 
allQ^y I, thio, and alkylthio; and 

R3 is a group of the formula -NR4R5 wherein 

R4 is a hydrogen atom or a group sheeted from alkyl, substituted alkyl 
or aiyj-NH-C(Z>, with Z being O, S, ds^NR." with R" having the above 



meanings; wherein when R4 is hydrogen 1 


more positions with a substituent selected froAthe group consisting of 


alkyl. 


is selected from the group consisting\of R- and S-l-phenylethyl, 
, phenylethyl or anilide groups unsubstitdted or substituted in one or 


amino, halo, haloalkyl. nitro, hydroxyl, a^toamido, alkoxy, and 
sulfonic acid or a salt thereof; benzodioxanemethyl, fWyl, L-propylalanyl- 
aminobenzyl, p-alanylamino- benzyl, T-BOC-pralanylaminobenzyl, 
pheny amino, carbamoyl, phenoxy or cycloaUo'l; or RsXis a group of the 
following formula: 
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or when 
consisting 
alkaryl-C(Z)- 


5 amuie; 

or apharmaciuti 
3. The method 
general fonntfla (IV): 
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is an alkyi or aryl-NH-C(Z>, then, Rs is selected from the group 
lieteroaiyl'NR*-C(Z>, heteroaryl-C(Z)-, alkaryl-NR^-CCZ)-, 
1-NR-C(Z)- and aiyl-C(Z>; Z representing an ojcygen, sulfor or 


[y acceptable salt of the above compound, 
of Claim 2, wherein said A3RAg is a nucleoside derivative of the 


R4 


NH 


Isl 


(IV) 


10 wherein Xi, 

4. The mei 
consisting 
(4-amino-3- i 
(2-iodoben2y: 

15 (2-iodobenzy: 

5. The 

6. The 


OH OH 
1^2 and R4 are as defined in Cli 
hod of Claim 3, wherein 


group 


metliod 


alkyluronamide- 



1 2. 

3RAg is selected from the group 
consisting of N^-2-(4-aininopVnyl)ethyladenosine (APNEA). N^- 
odobenzyl) adenosine-5'-(N-methymronanude) (AB-MECA) and 
)-adenosine- 5'-N-methly-uronaniid^(IB-MECA) and 2-chloro-N^- 
)-adenosine- 5'-N-methly-uronamide (Gl-IB-MECA). 

of Claim 4 , wherein ASRAg is IB-MECA or Cl-IB-MECA. 
of Claim 1, whereia said ASRAg is\N^-ben2yladenosine-5 -N- 
■N*-oxide or N^-benzyladenostne-5 -N-dmlkyliironaniide-N*-oxide, 


metiod 
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both optional y substituted at the 2-purine position with an alkoxy, amino, alkenyl, 
alkynyl oV halogenoxide group, 

7. The metiod of Claim 1 wherein said A3RAg is administered orally to said 
individual. 

8. The meApd of Claim 1, wherein said A3RAg is injected to said individual. 

9. A methoov for a therapeutic treatment comprising administering to an 
individual in ne^d, one or more A3RAg in an amount effective for achievmg a 
therapeutic e]fect,\he therapeutic effect comprises activation of NK cells in said 
individual. 

10 10. The metfiod of CK^ 9, wherein said A3RAg is a compound of the general 


fomiula CD: 


whereini 


-Ri 

15 group of the 


(I) 


R2 


represents an alkyl, hydiWalkyl, carboxyalkyl or cyanoalliyl or a 
^Hewing general formula (D^: 
^1 


(fl) 


in which: 

- Y rep resents an oxygen, sulfur of carbon atdm; 

- Xi represents H, alkyl, R*R*^C(=0)- or HOR^-, wherein 
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m 


15 


- R2 is 


and R** may be the same or different and are selected from the 
group c&Qsisting of hydrogerL, alkyl, amino, haloalkyl, aminoalkyU 
B0C-a4iir\alkyl, and cycloalkyl or are joined together to form a heterocyclic 
ring conjtainifeg two to five carbon atoms; and 

R*' is selected from the group consisting of alkyl, amino, haloalkyl, 
aminoal syl, BOQraminoalkyl, and cycloalkyl; 

X2 is H, hydroj^, alkylamino, alkylamido or hydroxyalkyl; 
X3 a]id X4 reprint independently hydrogen, hydroxy!, amino, amido, 
azido, halo, alkyl, alkoxy,\carbo3Q^, nitrilo, nitro, trifluoro, aryl, alkaiyl, thio, 
10 thioester, thioefher, -OCOPl\ -OC(-S)OPh or both X3 and X4 are oxygens 
connected to 
formula (III): 


>C^S to form a \membered ring, or X2 and X3 form the ring of 


R'Si 


(ffl) 


where R' and R" represent independently an allQ^l group; 


selected from the group consisting of hydrogen, halo, alkylether, 


amino, hydra zido, alkylamino, alkoxy, thioalkAxy, pyridylthio, alkenyl; alkynyl, 


thio, and alkylthio; and 

- R3 is a group of the formula -NR4R5 wherei 

- R4 is a hydrogen atom or a group selected from alkyl, substituted alkyl or 
20 aryl-NH-C(Z)-, with Z being O, S, or NR*" with R** h^ing the above meanings; 

wherein when R4 is hydrogen than 

- Rs is s elected from the group consisting of R- and SAl-phenylethyl, ben2yl, 
phenylethyl o;f anihde groups unsubstituted or substituted in one or more positions 
with a subst tuent selected from the group consisting of alkyl, amino, halo, 

25 haloalkyl, nitio, hydroxy 1, acetoamido, alkoxy, and siilfonic acid W a salt thereof; 
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zodioxanejuethyl, fimiryl, L-propylalanyl- aminobenzyl, p-alanylamino- benzyl, 
laminobemyl, phenylamino, carbamoyl, phenoxy or cycloalkyl; or 
the following formula: 

O /==\ ?i 

.NH2 


or when R4 

consisting 

alkaxyl-C(Z)- 



amine; 

or a pharmac^jutically 
11. Themetliod 
the general fopnula 


B2 


group 


wherein Xi, 
12. 'fhe 
consisting 
(4-amino-3 
(2-iodobenzylj) 
iodobenzyl)-i 



alkyl or aiyl'>IH-C(Z)-, then, Rs is selected from the group 
Leteroaryl-NR^C(Z>, heteroaiyl-C(Z)^, alkaiyl-NR^.C(Z)-, 
aiyl-l^-C(Z)- and aryl-C(Z)-; Z representing an oxygen, sulfor or 


acceptable salt of the above compound, 
of Claiiii 10, wherein said A3RAg is a nucleoside derivative of 



(IV) 



OH OH 
and R4 are as defined, 
method of Qlaim^ll, wherein said A3RA^ 
consisting of N^-2-(4-aniinophenyl)e 
i<)doben2yl) adenosine-5'-(N-methyluronamicie) (AB-MECA) and 

adenosine- S'-N-methlyuronamide (IB-MECA) and 2-chloro-N*-(2- 
aiienosine- S'-N-metfalyuronamide (C1-IB-MEC>^ 


selected from the group 
ladenosine (APNEA), N*- 
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wherein, 
group of the 
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I metliiod of ClaimJ2, wherein said A3RAg is Cl-IB-MECA. 
method of Claim 9 , wherein said ASRAg is N^-benzyladenosine-5'-N- 
-N^-oxide or N^-ben2yladenosine-5'-N-dialkyliu'onamide-N^ -oxide, 
y substituted at the 2-pLirine position with an alkoxy, amino, alkenyl, 
Ipgenoxide group* 

ijod of 'Claim 9, wherem said ASRAg is orally administered to said 

ClahnJ, wherein said ASRAg is injected to said individual. 
foX treatment of a disease comprising administering to an 
need of such treatment NK cells a priori activated with an effective 
lleast one ASRAg. 

according, to Claim 17, wherein said NK cells are autologous 
comprising wthdrawing NK cells from the individual, contacting 
an amomt of aK ASRAg effective to activate said NK cells and 
alctivated NK cells to the individual. 

of Claim 17, wherem said ASRAg is a compound of the general 



epresents an alkyl, hydroxyalkyl, carboxyaUcj^l or cyanoalkyl or a 
fallowing general formula (11): 
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00 


in which 

- Y rep resents an oxygeA sulfVtr of carbon atom; 

- Xi re] >resents H, alkyl, mL'^C(=0> or HOR'-, wherein 
R" and R*" may be\the same or different and are selected from the 

group consisting of hydri&gen, alkyl, amino, haioalkyl, aminoalkyl, 
BOC-aniinoalkyl, and cycloallVl or are joined together to form a heterocyclic 
ring containing two to five carbcta atoms; and 

R' is selected from the Woup consisting of alkyl, amino, haloalkyl, 
aminoalcyl, BOC-aminoalkyl, andWcloalkyl; 

- X2 is H, hydroxyl, alkylamino, alkylaraido or hydroxyalkyl; 

- X3 aid X4 represent independently hydrogen, hydroxyl, amino, amido, 
azido, halo, alkyl, alkoxy, carboxy, nitri\o, nitro, triflaoro, aryl, alkaiyl, thio, 
thioester, thi.jether, -OCOPh, .OC(=S)OFh or both X3 and X4 are oxygens 
connected to >C=S to form a 5-membered \ing, or X2 and X3 form the ring of 
formula (EI): 


OH) 


R"Sr 


wliere R' and R" represent independentlAan alkyl group; 

- R2 is. selected from the group consisting of hydrogen, halo, allQ'lether, 
amino, hydKzido, alkylamino, alkoxy, thioalkoxy, pyridylthio, alkenyl; alkynyl, 
thio, and alkylthio; and 

- R3 is a group of the formula -NR4R5 wherein 
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sele 


IS 

aiyl-NH-C' 
wherein whe: 
- Rsis £ 
5 phenylethyl o 
with a 

haloalkyl, nitiro. 
benzodio> 
T-BOC-p-a] 
10 Rs is a group 


or when R4 
consisting 
alkaiyl-C(Z)-, 
15 atnine; 
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a hydrogen atom or a group selected from alkyl, substituted alkyl or 
with Z being O, S, or NR^ with having the above meanings; 
is hydrogen than 

ited from the group consisting of R- and S-l-phenylethyU benzyl, 

de groups unsubstitated or substituted in one or more positions 

substituent\elected from the group consisting of alkyl, amino, halo, 

I, hydroxyl, acetoamido, alkoxy, and sulfonic acid or a salt thereof; 

benzodioxanejmethyl, fuWyl, L-propylalanyl- aminobenzyl, p-alanylamino- benzyl, 

laiylaminobenteyl, phenylamino, carbamoyl, phenoxy or cycloalkyl; or 

of the following formula: 

o O 



.NH2 


is an alkyl or axyl-NH-C(Z>, then, R5 is selected from the group 
of heteroaiyl-NR^C(^, heteroaiyl-C(Z)-, alkaryl-NR^-C(Z)-, 
atyl-NR-C(Z)- and aryl-C^; Z representing an oxygen, sulfor or 


or a pharmac^utically acceptable salt of the abWe compound, 
20. The method of Claim 19, wherein said A3^g is a nucleoside derivative of 
the general formula (IV): 
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(IV) 


wherein Xi, R2 and R4are as defin€ 
21- The metiod of Claim_20, wh^in said A3RAg is selected from the group 
corxsisting graup consisting of N^*E-(4-ajninophenyl)ethyladenosine (APNEA), 
5 N^-(4'amino-3- iodobenzyl) adenosine-5'-(N-methyliironainide) (AB-MBCA) and 
N^-(2-iodobeTizyl)-adenosine- S'-N-mefihlyuronamide (IB-MECA) and 2-chlorO' 
N^-(2-iodobeiizyl)-adenosine- 5'-N-methWronamide (Cl-IB-MECA). 

22. The meliiod of Claim 21 , wherein saifl A3RAg is Cl-IB-MECA. 

23, The mettiod of Claim 17, wherein sMd A3RAg is N^-benzyladenosine-S- 
10 N-alkyluronainide-N^-oxide or N^-benzAadenosine-S'-N-dialkylta^onam 

oxide, both optionally substituted at the 2-pui^e position with an alkoxy, amino, 
alkenyl, alkynyl or halogenoxide group. 
24- The metliod of Claim 17, comprising 


;tering an amount of an A3RAg 
cells in the donor individual^ 
individual and administering 


to a donor individual effective to activate the 
15 withdrawing he activated NK cells from the donol 
the activated l^K. cells to a recipient individual. 

25, The metliod of Claim 24, wherein said A3RAg i^orally administered to said 
donor individiiaL 

26- The method of Claim 24, wherein said A3RAg is aqministered to said donor 
20 individual by injection. 
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A pharmlaceutical composition comprising one or more A3RAg in an amount 
ive to achieve a therapeutic effect, ttie therapeutic effect comprising 
activata>n of NK cells, the pharmaceutical composition optionally comprising 
physiolo^al y acceptable additives. 

28. The pHimnaceutical composition of Claim 2 7> v^herein said A3RAg is a 
compound ofm^ general formula (I): 

R3 


wherein, 


10 group of the 


15 


Xi 


(I) 


R2 


represents an alk^ hydroxyalkyl, carboxyalkyl or cyanoalkyl or a 
fpUowing general foins\ula (II): 


(ID 


20 


in whici;: 

- Y rspresents an oxygen, sulfiir of carbon ; 
represents H, alkyl. R^R'*NC(=0)- orHO^-, wherein 

may be the same or different and areyselected from the group 
consisting of hydrogen, aUcyl, amino, h^alkyl, aminoalkyl, 
BOC-aminoalkyl, and cycloalkyl or are joined together to form a 
heterocyclic ring containing two to five carbon atoms; and^ 

- R*^ is selected from the group consisting of alkyl, anJipo, haloalkyl, 
aminoalkyl, BOC-aminoalkyl, and cycloalkyl; 
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is H, hydroxyl, alkylamino, alkylamido or hydroxyalkyl; 
and X4 represent independently hydrogen, hydroxy^l, amino, amido, 
lalo, alkyl, alkoxy, carboxy, nitrilo, nitro, triflnoro, aiyl, alkaryl, thio, 
ir, thioether, -OCOPh, -OC(=S)OPh or both X3 and X4 are oxygens 
connected to >C=S to form a 5-membered ring, or X2 and X3 form the ring 
offommlVoiI): 


R'Si 


\ 

R"SI- 


wllere R' and R' 
R2 


^resent independently an alkyl group; 


is selected from^tiie group consisting of hydrogen, halo, alkylether, 
aminoJ hydra2ido> alkyMmino, alko^, thioalkoxy, pyridylthio, alkenyl; 
aJkyny thio, and alkylthio; and 

R3 is a group of the formulayNftiRj wherein 

R4 is a hydrogen atom or a grcmp selected from alkyl, substituted alkyl 
or aryMSTH-'CCZy, with Z being 0>sS, or NR^ with R** having the above 
meanings; wherein when R4 is hydrogek than 

R5 is selected from the group consisting of R- and S-l-phenylethyl, 
benzyl phenylethyl or anilide groups unsub^tuted or substituted in one or 
more ])ositions with a substituent selected from the group consisting of 
alkyl, amino, halo, haloalkyl, nitro, hydroxyl,\acetoamido, alkoxy, and 
sulfonic acid or a salt thereof; benzodioxanemethyl)vfaruiyl, L-propylalanyl- 
aminoben2yl, (J-alanylamino- ben2yl, T-BOOfi-alanylaminobenzyl, 
phenyl amino, carbamoyl, phenoxy or cycloalkyl; or IQ^ is a group of the 
following formula: 
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consisting 
alkaiyl-C(Z>, 
amine; 
or aphammc^iitically ai 
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i5 an alkyl or aiyl-NH-C(Z)-, then, Rs is selected from the group 
of \beteroaryl-NR*'-C(Z>, heteroaxyl"C(Z)., alkaryl-NR^C(Z)-, 
aryi-NR-C(Z> and aiyl'C(Z>; Z representing an oxygen, sulfor or 


eptable salt of the above compound. 


29. The phacmaceutical^omposition of Claim__28, wherein said A3RAg is a 
nucleoside derivative of the\general formula (IV): 

f?4 


NH 


N5 


N 


(IV) 



N 


R2 


OH OH 


10 wherein Xi, and R4 are as defined in Claim \ 

30, The pharmaceutical composition of Claim\29, wherein A3RAg is selected 
from the grou]) consisting group consisting of N^-2V4-aniinophenyl)ethyladenosine 
(APNEA), N^-(4-ammo-3- iodobenzyl) adenosine-V(N-methylurorLamide) (AB- 
MECA) and N^-(2-iodobenzyl)-adenosine- 5'-N-m^ly-uronamide (IB-MECA) 

15 and 2-chlor(>-N^-(2-iodoben2yl)-adenosine- S'-N-m^thly-uronamide (Cl-IB- 
MECA). 

31. The phatmaceutical composition of Claim 30, \wherein A3RAg is 
Cl-EB-MECA, 
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32r"Tfefi pharmaceirtical composition of Claim 2 7, wherein said A3RAg is 
N^-ben2ylade] tosi^-S'-N-alkylxironamide^N^-oxide or N^-beiizyladenosine-5*-N- 
dialkyluronanude-N^^^^ckig^ optionally substituted at the 2-purine position 
with an alkojc/, amino, alkenylT^igm^l or halogenoxide group. 

33. The pharmaceutical compositic^^>^f:,Claim 27, wherein said A3RAg is 
formulated for oral administration to said indivi 

34, The pharmaceutical composition of Claim 27, 
formulated fo r injection to said individual. 

35- The pharmaceutical composition of Claim 27. in a single dosage"uiiit,|OTii 


lerein said A3RAg is 
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